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Intermodal Oregon 
“State departments of transportation aren't known for being the most 
progressive public agencies. But, in response to economic and 
demographic changes, Oregon's DOT (ODOT) is breaking the mold by 
embracing a multimodal transformation.” – Bike Portland 5/24/13 
Context: 
Economic/demographic trends -- changing needs and behaviors 
Funding -- constraints/decline 
 
Change in Thinking: 
 
               Modal Silos    Multi-/Inter-modal (freight + person) 
        Highway-Centric      Org structures, processes, policies 
Built on mode-based funding            Built on needs/functions 
 
      Coordinated decisions, research, change in thinking/functions 
across ODOT’s modal divisions and within regional offices 
2 
Oregon Communities Active Mode Share 
              (% of daily trips by mode; multi-county areas)  
 
 
 
 
 
 
 
 Source:  2010 Oregon Household Activity Survey 3 
Bicycling’s Niche…..    
Short trips 
4 
Need for Bike Planning/Analysis 
1913 ODOT Slogan:  
"Get Oregon Out of the Mud” 
 
 
 
 
    Goal: 
    Safe for all users 
    Connects you to where you want to go 
  5 
How does ODOT Headquarters help? 
•  Active Transportation Group (2011) 
•  Transportation Planning Group 
•  Transportation Planning Analysis Unit (TPAU)  
•  Develops urban, regional and statewide models 
•  Applies models to support:  
–  ODOT policy analysis  
–  Project development 
–  Urban area transportation-land use planning  
•  Performs complex planning analysis /projects  
•  Review analysis work by consultants 
•  A resource for State, Region Staff, and Consultants 
6 
ODOT Transportation Planning Analysis Unit (TPAU) 
Using data 
to support 
decisions 
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ODOT’s Analysis Procedure 
Manual (APM) 
What: Methodologies and Best Practices for 
analysis of Oregon Transportation Projects  
Why:  Improve and standardize analysis 
Who:  Used by consultants on ODOT projects; 
Used by ODOT in analysis and project review. 
•  Continually updated to state of the practice 
•  Unique and praised nationally 
•  V1 (2006) Available On-Line; V2 underway 
8 
http://www.oregon.gov/ODOT/TD/TP/Pages/Tools.aspx  9 
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APM Multimodal chapter (draft) 
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Full MMLOS: 
HCM 2010 
Bike LOS Equations 
Link LOS 
Segment LOS 
(link+downstream intersection) 
Intersection LOS 
Results in LOS A-F for each 
element of the road/bike network 12 
Full MMLOS : HCM 2010 MMLOS Data 
Pedestrian Bike Transit 
Links/Segments 
▪Auto lane width 
▪Bike lane/shoulder 
width 
▪Buffers 
▪Sidewalks 
▪Auto volume/speed 
▪Street crossing difficulty 
 
▪Auto volume/speed 
▪% Heavy Vehicles 
▪Pavement condition 
▪Bike Lane 
▪Lane/shoulder width 
▪On-street parking 
▪Driveway density 
▪Access (ped LOS) 
▪Frequency/wait 
▪Perceived travel 
time 
▪Bus travel speed 
▪Stop amenities 
▪Late arrivals 
▪Crowding/ld factor 
Intersections 
▪Permitted turns on red 
▪Cross-street auto 
volume & speed 
▪Crossing length 
▪Ave Pedestrian delay 
▪Channelization 
▪ Through lane 
widths 
▪Bike lane width 
▪Cross-street width 
▪Auto volume 
Detailed Data Needed  
(including intersection 
distances) 
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APM Multimodal chapter (draft) 
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Simplified MMLOS 
•  2010HCM/NCHRP3-70 Principal Investigators 
•  Most influential factors on Bike (& Ped) LOS  
•  Limited Data requirements: 
–  Number of Traffic Lanes (1 or more) 
–  Bike Lane Present  
–  Speed Limit (30mph or higher) 
–  Unsigned Intersection Conflicts per mile (0 or more) 
•  Calculates Bike LOS A-F score for network link 
“Using Cumulative Logistic Regression Model for Evaluating Bicycle 
Facilities on Urban Arterials,”  Asma T. Ali, Cerasela M. Cristei, Aimee 
Flannery 15 
ODOT spreadsheet – simplified MMLOS 
16 
Simplified MMLOS 
Validation 
17 
Clip 321 
Bike lane 
High Vol 
45mph 
driveways 
Clip 309 
Low vol 
Undivided 
20 mph 
LOS A         LOS F 
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Planning – Qualitative Assessment  
Pedestrian Bike Transit 
Segments 
▪Auto lane width  
▪Bike lane/shoulder 
▪Buffers  
▪Sidewalk/paths 
▪Lighting  
▪Auto volume/speed 
▪Functional Class 
optimum type 
▪Shoulder/width 
▪Auto lane width 
▪Grade 
▪Pavement condition 
▪Obstructions 
▪On-street parking 
▪Auto volume/speed 
▪Frequency, on-time 
▪Transit speed/times 
▪Stop amenities 
▪Ped/Bike Network 
connections 
Intersections 
▪Traffic control 
▪Crossing width 
▪Median islands 
▪Traffic control 
▪Crossing width 
 
Data available from 
aerial photos;  
good-fair-poor ratings 
19 
Qualitative Assessment  Example 
OR99 Corridor Plan (Talent, OR) 
Source: simplification of DEA OR99 Corridor Plan (date?) 20 
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Planning  (connectivity) –  
Bike Level of Traffic Stress (BLTS) 
•  Classifies road segments based on perceived 
safety issues with close proximity to traffic. 
•  Allows for quick assessment of system 
connectivity without burden of more intensive 
(MMLOS) methods. 
•  Ability to prioritize improvements, to maximize 
connectivity for different user groups 
•  Most data should be part of TSP 
(Transportation System Plan) inventories or 
easily obtainable. 
•  Visual-based results for easy communication 
between staff, stakeholders, and the public. 
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Base on Bicycle User Groups 
 
(Roger Geller, 2006) 
Bicyclists see different “networks” based on 
perceived “level of traffic stress (LTS)” 
• Strong And Fearless (<1%)  
• Enthused and Confident (7%) 
• Interested but Concerned (60%) <– biggest market 
• No Way No How (33%) 
LTS = combines link & downstream intersection 
23 
BLTS Method– Example LookUp tables 
LTS 1: Bikeable by anyone, including younger children 
LTS 2:  For your basic adult cyclist (younger children accompanied by adult) 
LTS 3 or 4:  For Advanced Cyclists  
Low-Stress Bicycling & Network Connectivity, MTI Report 11-19, Mineta 
Transportation Institute. (May 2012) 
http://transweb.sjsu.edu/PDFs/research/1005-low-stress-bicycling-network-
connectivity.pdf  24 
Other BLTS criteria: 
•  Segments  
–  Separated bike facilities (paths, cycle tracks, and bicycle-
permitted walkways) are always LTS 1. 
–  Bike lane LTS dependent on adjacent parking 
•  Intersection Approaches (through cyclists) 
–  Based on presence and length of right turn lanes 
–  Dependent on if right turn lane is to right of bike lane 
(Oregon Standard) 
–  Right turn lanes without bike lanes always creates a high-
stress location (LTS 3 or 4) unless turn lane is short. 
•  Intersection Crossings 
–  Signalized crossings are protected, LTS 1 assumed. 
–  Dependent on presence of median (6 ft+) refuges 
–  Crossing LTS based on total number of lanes and speed 
limit. 
25 
Bike Level of Traffic Stress Classifications 
 LTS 1 LST 2 LTS 3 LTS 4 
▪Low speeds, 
volumes 
▪1-2 lanes total 
▪Slightly higher 
speeds 
▪1-3 lanes total 
▪Moderate 
speeds 
▪1-5 lanes total 
▪Moderate to 
high speeds 
▪2-5+ lanes total 
Intersection Approaches & Crossings 
Easy crossing Not difficult  Perceived safe Unsafe/difficult  
Stress Level 
Low Stress 
Suitable for all 
cyclists & kids  
Little stress  
but requires 
more attention 
Moderate stress, 
tolerable for 
many cyclists 
High stress 
 for experienced  
or skilled cyclists 
Typical Functional Class 
Residential local 
streets and 
separated paths 
Collector-level 
streets with bike 
lanes and CBD 
Low speed 
arterials with 
bike lanes –or- 
moderate speed 
2-3-lane roads 
High-speed/ 
multi-lane roads 
with narrow or 
no bike lanes 
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ODOT BLTS Method Modifications 
•  Reformatted tables to remove inconsistencies 
•   Impact of left turn lanes on bicycle routing 
•  Added considerations for buffered bike lanes 
and shared-lane markings  
•  More flexibility on outside rider factors – hills, 
pavement condition, driveway density, etc. 
•  Rural application using volumes and shoulder 
width 
•  Considering extension to Ped LTS, and use with 
travel model 27 
Irrigon Bicycle, Pedestrian and Transit 
TSP Update 
28 
school 
Bicycle Level of Traffic Stress 
Analysis : Salem, Oregon 
 
Haizhong Wang (Civil Engineering, OSU) 
 Matthew Palm (Public Policy, OSU) 
Jonathon Mueller (Civil Engineering, OSU) 
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Application to Salem: 
Overall Stress Levels – Salem, OR 
30 
Salem Application: LOS 1 & 2 Islands With Downtown Highlighted 
31 
Innovative Bike Analysis Projects 
using ODOT methods 
Amity TSP - LTS 
Oregon 99/Talent TSP Study – Qualitative MMLOS 
Irrigon Bike-Ped Plan  
LTS, qualitative 
Brookings TSP – MMLOS quant/
qualitative, LTS 
 
Ashland TSP – HCM MMLOS quantitative 
32 
St. Helens US30/Columbia Blvd Streetscape Plan - LTS 
Scappoose TSP - LTS 
Other ODOT Bike-Related Research 
•  Bike Count storage/standards (PSU Portal) 
•  Bike App – PSU research (Miguel Figliozzi, PSU)  
•  Travel Cost Index (economic multi-modal 
connectivity tool) (Liming Wang, PSU) 
•  Future Changes Cognitive Map         
(Haizhong Wang, PSU) 
•  Pilot DOT for “Strava” Bike Data 
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Strava Heat Map 
2013  
Statewide 
Coverage 
Portland 
Bend 
Ashland 
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10K-30K Trips/Yr 
       5K-10K 
       1K-5K 
       100-1K 
       <100 
 
Other ODOT Bike-Related Efforts 
•  Bicycle and Pedestrian Travel Assessment 
Report (June 2011) (Alta Planning & Design) 
•  3 upcoming ODOT Statewide Policy Plans: 
–  Transportation Options Plan (ongoing, 2015) 
–  Bike-Ped Plan (ongoing, 2015) 
–  Transit Plan 
•  Oregon Bike Tourism  
 (http://rideoregonride.com/) 
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Questions? 
For more information… 
BLTS methodology: 
http://transweb.sjsu.edu/project/1005.html 
 
ODOT Analysis Procedures Manual 
http://www.oregon.gov/ODOT/TD/TP/Pages/APM.aspx 
 
ODOT Active Transportation 
http://www.oregon.gov/ODOT/TD/AT/Pages/index.aspx 
 
ODOT Transportation Planning Analysis Unit 
http://www.oregon.gov/ODOT/TD/TP/Pages/Tools.aspx 
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EXTRA SLIDES 
37 
http://www.oregon.gov/ODOT/TD/AT/Pages/index.aspx  
38 
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Non-standard right turn  
lane with no bike lane 
Four-lane roadway crossing 
controls minor street LTS. 
OR78 
US20
 
U
S
20
 
Local streets are LTS 1 
based on two lanes 
 and 25 mph. 
Segment LTS based on  
two lanes of mixed traffic 
at 25 mph. 
Local street crossings 
of US20 are LTS 1. 
Bike LTS Example – Burns, OR 
LTS 1 
LTS 2 
LTS 3 
LTS 4 
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